US009638436B2

a2 United States Patent

Arensmeier et al.

US 9,638,436 B2
May 2, 2017

(10) Patent No.:
45) Date of Patent:

(54)

(71)

(72)

(73)

")

@
(22)
(65)

(60)

(1)

(52)

(58)

HVAC SYSTEM REMOTE MONITORING
AND DIAGNOSIS

Applicant: Emerson Electric Co., St. Louis, OH
(US)

Inventors: Jeffrey N. Arensmeier, Fenton, MO

(US); Gregg M. Hemmelgarn, Saint

Henry, OH (US); Fadi M. Alsaleem,

Troy, OH (US); Priotomo Abiprojo, St.

Louis, MO (US)

Emerson Electric Co., St. Louis, MO
us)

Assignee:

Notice: Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days.

Appl. No.: 14/212,632

Filed: Mar. 14, 2014

Prior Publication Data
US 2014/0266755 Al Sep. 18, 2014
Related U.S. Application Data

Provisional application No. 61/809,222, filed on Apr.
5, 2013, provisional application No. 61/800,636, filed
on Mar. 15, 2013.

Int. CL.
GO08B 21/00 (2006.01)
F24F 11/00 (2006.01)
(Continued)
U.S. CL
CPC ... F24F 11/0086 (2013.01); F24F 11/006

(2013.01); GO5B 15/02 (2013.01);
(Continued)
Field of Classification Search
CPC ... HO4L 12/2825; GO8B 21/187; GO5B 15/02;
F24F 11/006; F24F 2011/0067; F24F
2011/0091

(Continued)

334

Information
To Customer,

Contractor Intermet

Address Of Impending Or Detected Failure,
Part Involvad, Skills Required

(56) References Cited
U.S. PATENT DOCUMENTS
2,054,542 A 9/1936 Hoelle
2,296,822 A 9/1942 Wolfert
(Continued)
FOREIGN PATENT DOCUMENTS

CA 1147440 Al 5/1983

CA 2528778 Al 12/2004
(Continued)

OTHER PUBLICATIONS

Jeffus, Larry, “Refrigeration and Air Conditioning: An Introduction
to HVAC/R,” Appendix C, pp. 1060-1063, Copyright 2004.

(Continued)

Primary Examiner — Jack K Wang
(74) Attorney, Agent, or Firm — Harness, Dickey &
Pierce, PL.C.

(57) ABSTRACT

A monitoring system for a heating, ventilation, and air
conditioning (HVAC) system of a building includes a moni-
toring device installed at the building, a monitoring server
located remotely from the building, and a review server. The
monitoring device measures an aggregate current supplied to
components of the HVAC system and transmits current data
based on the measured aggregate current. The monitoring
server receives the transmitted current data and, based on the
received current data, assesses whether failures have
occurred in first and second components of the HVAC
components. The monitoring server generates a first advi-
sory in response to determining that the failure has occurred
in the first component. The review server provides the first
advisory to a technician for review and, in response to the
technician verifying that the failure has occurred, transmits
a first alert.
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